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(54) THIN FILM TRANSISTOR UQUID CRYSTAL DISPLAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a TFT LCD 
which has multiple domains formed by the voltage 
difference between lower electrodes. 
SOLUTION: The display is composed of 1st and 2nd 
substrates, a liquid crystal layer, an upper electrode, a 
lower electrode, and polarizing plates. A sealed space is 
formed between the 1st and 2nd substrates. A liquid 
crystal layer fills the sealed space. The lower electrode 
is so formed on the internal surface of the 2nd substrate 
to have a narrow electrode and a pixel electrode by it. 
The narrow electrode is coupled with the drain or source 
of a thin film transistor and part of the pixel electrode 
overlaps with the drain or source of the thin film 
transistor, but is insulated from the drain or source of 
the thin film transistor. The polarizing plates are formed 
on the external surfaces of the 1 st and 2nd substrates. 
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>*fci*v-xiz^$*ifctp-ma, h 
7 >vx$ © K u-f >£fcte v-x t 3&fl£ tix <fc 

[ii*^2] ae*-*«i±fta»aif-e&«i!*a 
[tt*^3] mmi-D-mm<DWs.mitmmmmmm 

*y 5%~2 OO%S^t05trfc-5!l*Sl XI*1I*3I 

[M*S4] fIIB-t-P-m@l*fFlB^h7>vX^ 
© KU-f >tie^Stifc : t©t?fc-5)li^ 1 ~ If #31 3 

(electro-floating) -efo&ffjRJl 1 -11*^4 L>f 
tiAMcfB*©!!!!! h 7 > vX $ $Jlrr ■< X U -f 0 

5 ^"f ftfrKlEfcrosiii r- 7 > vX2 •< X ^ U 
[000 1] 

Ht-CX^U-T (TFT-LCD) izfflt&iOXfo-J 
T, #1-, 3>ir>-9-;b>;/:?y (capacitive coup 
ling) X°±CZ>m&m\zli:W)l,?i:*-<y (multiple 

domains) ZwmtZMm h^V^X^Sx-f X^ 
U-fKHf ^©-e-feSo 

[0002] 

[«£3fc<D&ffi] i&UxVX^U-f (KIT, LCD if* 
•f) AV-h^^^M/^VnVR^n^-lzfSffl^^i 

^E-S-KjlfflSti, jSaWI, SaSfS^BtM (respon 
ce time) -C&^c: t3&^*$ti^t,rot?fe-ii = 
[0 0 0 3] (vertically aligned, VA) 

LCDlztoT, jfcg©Kj«-r> (domain) $«MU 

flIt?fe-5^<CDLCDI*, 9 0g©-MXhm-f7 
?I! (twisted nematic type, TN) LCD"!?, j£H 
jW-JUtmHzte&tstitzmftm (polarizer) ££* 



< (7K¥£lRl±4 0J*, Sil*|S|±3 0g) , fSg&H 
ti!< ($-15 Oms) , -feSMfe (color dispersion) I- 
t^7 7Wfc5. ^©fc&>>, &*©&ffil::J:-3T, J: 

Xfllrfclf.57t*>^ (rubbing) |=*y, W>W.%1&m 

[0004] mmmm7L$>LCD/i*juzm&ir% 

fc46, 4Hn©ft«^l*£S©VALCD$|ji£f§M£i* 
t^fco Mill 111 XOittl&W/W-UVA (patt 
erned VA, PVA) ILCD (-9"AX>*± (SAMSUNG 

company) ) #fcy, ±spmei otTgpmai 2± 
icx y h 1 4 tm y , 7U?H4 h ja-t?7K¥m# 

(horizontal electric f ield) £fl5jrf-5<, H 1 T? 
***i*ltt«tt«#i:fillfc«tt« (electric potent 

iai line) ^Lt, mmizmuxfozmmz 
7K¥m#i-*y*isi$i^^*i-, m^cofc K^-fv-cms 

[0 0 0 5] Sfc, ffi!©^i:L-C-7;U^hV-f >mW. 
(multiple domains vertical alignment, MV 

a) urn® («±a***a> **vcfey, **n*±» 

*«l=*)BS»aur, «AI=?ff«ft (pre- lean a 
ngle) ^^-rscticfey, **l=*)S:*Ky-r>t? 

[0 0 0 6] ±affl^*nfe»*)£a»ft*<iS.'5LCD 
= i:*«-e#*^ *7-7-f^-±l~X'J 

»tiawi=i**ai=*a-cBa«:a«ii«jHft 

[0 0 0 7] 

5 ^CT?, *3S8I*, T 

gpm*IP B 1©mEMIc<fe y *i4^l,x -f 

itssi^itstfflt'W, c©niBi=«fctitf, 
aiB-c»*-r * c t *«-e*fl)-c, 
i*±»«a«it**a-r*««i4««t^. * ±3$ 

Lfc*5ft«*^6»6*ir^4/^->VAfiLaHf» 
▼iWf FJ»-f vHES^lSLCDiribgcL-C, 

asftaitiat^s. 

[0008] 

[BlI£$P;*-t6fc#>©¥IS:] ±GRH$3^r«fe 

©rtiJ^Ht, »Mh : 5>vX^©KH'>*fcl*V- 
xic^4tif=±p-mii, fcJ:tj:5il]Ih7>i?x$© 
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[0009] ^BMnit, Tunmtf, '>&<£*-^ 

CDia> IP*>. -fu— MU (narrowelectrode) LWB 
MU (Pixel electrode) |::##]£ft3o tLX, ZO) 

mmmmit, mzm-o^ommmmiz^mt^. 

tirfcy. mmmmtm%h7>V7s$<D\!\s'<y%tz 
^<-r^cch^t?#^ 0 ^(Dtzish, *¥m#i*. fp- 

XflAq^t&y. MIC. ±^Sffi£T^S«£tDHtf> 
[0 0 10] ^B^fzli^^Jih^VvX^^-x^X 

*fc, ^p-ma(DmEtti»^maj:y 5%-2 
g<&y, m^tf- Mm<te%tt bizmnm (ap 

erture ratio) #|^Tt6iifa<!:& y , 2 0 0% 

[0 0 1 1] -t LT. tD-tSI*ifE8Ih7>5X 
H*«att«ft»^»iSLfcttl8 (electro-float in 

g) , o*y, *ftwi=M)tLfc*i8i:L. tommm 



[0 0 12] 

[*nasjka>»s] ±aLfc*»wa>Htt, a 
tfftBfftiy-iwKt-rifcft. »T^*»M0)ff* 

[0013] H2atfH3i*, *£BKft«B*a*e 
^-rto>"cfc5o B2£B3t?i*. zoo ptj^tm 
■on F*4>%^K&~M<DmmwM%Ki>xi^&o % 

axva 2 2i~o0tp -mm 24 1 \z#m s *ir 1* 

■**a2 2ttttftni=ffatLfeWi (electro-f 

loating) -e, ^p-*a2 4r*jstta2 6*ai:TK 

b^>2 8[cg^LTl>^ 0 H3[zfclNX(*> T««a 
l*«2ir-«fcy. BSO(DH*«a2 3i:-oa)+P-» 
a2 5 tlZttmZtlX^Za fflO<DHJi*ffi2 3l*«ft 
Wr=»5BLf=tt« (electro-floating) -j-P-m 
a 2 5 I4^®H 27SllStFW>29 (C&ffi L T I* 

[00 14] |4(t B2&tfH3(D»r®ElT** =>>r 
>V± vztv Xfizk y *E**flMW* T F T — L c 

Sfll7L4±«*a3oa)«Efll(±v2-e, SPatttfflOH 

*«a (floating pixel electrode) 2 20mEfitl£ 
V f -Cft*. T»ia©tP-W2 4ttT FT©Kb 

-< >2 8iz}gj^$tt, ^(JomE^v 1 t-t & 0 miz, m 

—WtitW (01*. lis i N) (DffiW&S. (capacitance) 
tC1, !g-IHblf 3 2<DJS££d j(t-|Mb«3 
2«IS^A1, C-BftM3 2(DRm* (dielec 
trie constant) SeUtS. *fc* |z|ibl3 4 

itiMurefc«. Mi®mtt(c2. «mg>j* 
2ttzt. mhhovei*** en a)*3ica 

[00 15] 



Vf = (C1V1+C2V2) / (C1+C2) • - ■ • ■ • (1) 

[0 0 16] B5I=l**»RK«*LCDi:^»a)PV T^j te±«*aa)*EAH?P"T*. ■*«a<D*EI*5 

ABLCDK«k*LCD*6«fl»|lll*»L-C^-B. i5f: VB*<DJ6»B#IH£*LTl*«o CCDHS^b. #3SWfc 

fcivt. ^77««Att^aa)p vailcdo^si i^LCDiltfc^i:, +p— «a©*E3WBao)B 

B*. y9^B«Bl**»HI=«4LCD0lS»l»B* WWMMtEJcy 1 0%*<*5 4:. (ESWBI**^ 

aturi^a *«fii**u teto&w&v&mtixi^ztfffrfr 

[00 1 7] TAJ l*±BP»aa>«EA<-ifPt?. B*« C(DCt^6^ **BBf-«* L C Dfl|J6<D*#l** 

a<0«EA^3 V^OIfi^B*. Tfflj {£±gpiatf>1 <D^H5fe (2) T?«**t«o 

E^-ifPt?. B*«a©«E4«4VB»<D*6»ll»B*, [0 0 18] 

Vf-V2<0.9 (V1-V2) (2) 

[0019] fit, (1) t (2) 0)3t*6aT<D* 4*14. 

(3) 3W#6*l*. [0022] C=eA/d (4) 

[0020] C1/C2<9 • • (3) [0023] 8Lt©rt*&&3t (5) *#*Ci:3S«T?* 

[002 1] »«S*(7)*SSI±3Ra (4) "C* 
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[0 0 2 4] 

E 1 A 1 d Z/Z 2 A2 d 1 <9 
[0 0 2 5] (5) 0D3F^a(D*frAW=**lfc*^, 

mmnuz 2 hiru—w&z 4 t<r>momMmt-\-^\z 

[0 0 2 6] Il6l£$fPJ[Z^STFT LCD«i££ 
^ 0 C<DB6l::fcM-STFT LCDiSlt ±gffi 
4 0. TIS5 0, $116 0, ±ffl*«4 2, T«m 

11*1x7 0, frb&So 

[0 0 2 7] SBHffiMf±±*«4 0i:T*«5 0i:a)H 

ajiji6oi*a!»ffii«*»fc-ro ±sre 

«5 2ttP-lfl5 2(Dffl(::Rlf &*lf=. *tt<i* 

[002 8] 1171*. H6ICJ3C+STFT LCDM 
<0S&#^£3kLTI>S o :0TFT LCD***!-* 
St. ±SPm®4 2(4-0)1*1 (a pack electrode) 

P-«a5 2<D«EI4, HSl , ttl5 4e}:y* J 5%~2 0 
[0 0 2 9] emcfcivt. *f**litP-l«5 2 

tmmmms 4TM\zmi$.zti. mi ommimtkm*^ 

to *«WI=«S«**FRll4, ^filOPVAlLCDt 

H«r*fcy. *ft*is©fiiPi^E9a-;i.*4MS|a>pvA 
a)-*-p-«ffi5 2iz»»j**ist<D^fc5o i-o-mm 

MIC. *§W<0Mft (compensative flakes) . iizf — y 



« - ■ • (5) 

*f;i/£-, Elt« (reflector) £ff;iSo *fc, 
ffi©«U6(*SII^ W^9:/5**£BfflB**«* 

So 

[003 0] 

^ ? ? u y<7iz& y «E«*»fiK LT -f 
W»-r«fc«). Mfcfcx-* 9* Cfc* < . 

S^y^ftttlM^U TFT7U^<DRfM<ffi*l::fc 

ttBMSLCDttfcttLT. M«a&xat 
t'Sct^-e^So 

[BB®ft*«B9i] 

[B1] l v »fl) P V AI L C D(D«fi»ftS^ti-Ci 

So 

-efcSo 

[B3] E3oa)K^-f>*ttx.«B*aifi*^*fia«B 

[B4] B2J&tfB3a>KHB-(?&*. 

[B5] **WI:«LCDt«a(DPVAaLCDO 

[B6] *«BBlc«STFT LCD(DajS**fB"e 

fcSo 

[B7] **MI=«*TFT LCDOlfiM^t 
U^feSo 
[tt*o>KB] 

1 0. 3 0. 4 2-±«I« 
1 2-TSP*« 

1 4-X'J ^ h 

2 0.21 

2 2. 2 3. 5 4-BXBa 
2 4. 2 5. 5 2-tP-Il, 
2 6. 2 7-8ttR 

2 8. 2 9-*Hth9>i?^*fl!)V-^*fcl*Kb-f > 

u* 

3 2. 3 4-ifcI 

4 0-±lfi 

5 o—T&K 

6 0-?M 

7 o-«*« 
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